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Qur experience in waste acid recovery dates back to 1943 when we started
work or a laboratory and semi-pilot plant scale to produce 70-72% H,80; from
our waste ead liquor. The recovered acid was used in laboratory equipment
to react with our by-product apatite to produce superphosphate. Work was
continued intermiitently until early 1945 when Chemiczl Construction suggested
the installation of a submerged combustlon waste acid concentration pilot
plant. at Piney River.

This pilot plaﬁf'was constructed and operated during 1947 and 1948. A
complete report covering this entire operation has been issued. The process
concentrated end liquor containing 22% E,S0, and 11% FeS0; to a 50% acid
solution in the primary stage. The production from this stage was filtered
on a rotary filter .to remove the precipitated FeS04;.H;0. The filtrate was
then sent to a second stage where it was concentrated to 937 H,80,. The
ferrous sulfate monohydrate was processed through a sintering plant to
produce iron oxide sinter and sulfur dioxide. Sulfur dioxide was used in
an existing contact acid plant. The major difficulty encountered with this
operation was in the second stage due to the corrosive effect of the hot 93%
acid. The acid mist carried over with the water vapor and air also caused
difficulty. It is our opinion that if this plant had been operated to produce
a 72% acid.less difficulty would have been encountered. -

In 1952 we received information covering an acid recovery plant being
operated by British Titan. They were using a newly developed high tempera-
ture karbzte cubic heat exchanger for heating their acid using steam as the
heat source. Using this information plus the information that we had obtained
during the Chemical Construction program plus information on materials of
construction which we obtained from suppliers of pumps, pipes, and valves,
we designed a 10 ton per day pilot plant. This pilot plant was successfully
operated ané allowed us to produce 50% acid to prove by actual operation that
the use ef this .acid would have no detrimental effect on the quality of our
pigment. The success of this pilot plant led us t¢ the decision that a 50
ton/day (100% H2504) plant should be installed producing 72% HS0,. In 1958
working with Mr. W. E. Lémbe of our Engine&ring and Construction Div., a
plant estimate was prepareé for the. 50 TPD unit. This estimate showed that
a maxinum expenditure of $660,000 would be.required. 4 report (PEQ 147)
covering this project was issued. The following paragraph was taken from this
report ‘referring to the data cobtained in the 10 TPD pilot plant. "The
continuous experience with this evaporating unit over a pericd of more than
two vears has previded considerable information on materials of construction,
maintenance features, design factors relating te capacity, yields, steam
usage, and other data pertaining to operating techniques. It is considered
that the overall accumulation-of technology which is reflected in the flowsheet
of the proposed 50 ton plant is adequate fof ‘scale-up and enain,ea 61'6 ‘{g the

proposed unit.' mer




After review of the cost involved for the 50 ton plant, it was decided
that we would install part of the proposed installation. In 1939 the present
waste .acid plant was installed and operation started. The plant order cover-
ing thils installation was for_ $115,000,. This plant has been successfully
operated on a continuous basis. In July 1968 the plant produced 578 toms of
100% acid (as 53-37Z %H3S04). This is an average production of 18.645 tons/day.
Sound Brook uses a2 "Chemico" drum concentrator to. concentrate their waste 70%
E,80, to 937 E,504. We have reviewed this operation on two different occassions
and have taken advantage 6f the "know how" they have developed. The proposed
70-72% acid plant is based on data which have been collected on a continuous
basis since work was started on waste acid recovery. The present plant has been
utilized to test various materials of comstruction for their resistance to
hot sulfuric acid. We have also endeavored to keep up to date with all equip-
ment manufacturer's experience on all concentration of sulfuric acid. We feel
that the plant which is shown on the attached flowsheet will represent the
best know how avallable in the industry today. 1 am 2lso attaching a flowsheet
which was submitted to our anineerlng and _Construction Division for their 1957
estimate. . oLl 1T - A o

We have prepared several gallons of 727 acid in the pilot plant. This
acid has been used iIn the development laboratory to prepare pigment from
Piney River ilmenite. 7Pigment quality has been equal to the control where
new acid was used. The pilot .plant runs were also used to check chemical
analysis of the various acids and £¢ prepare a material balance to show
where the various impurities left the system. Reports showing the chemical
analysis ané the material balance have been issued to development and other
Gepartments concerned with waste dispesal at Piney River. We have five (5)
gallons of 727 HyS504 at Pipey Rivex if any additional work is desired.

The proposed 72% E,80, plant has been designed with enough flexability
to allow experimertal runs which will furnish data for additional expansion.

Lb.fi\l-'\ R' i%wvm
StePhen,A. Lamanna
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